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DETAILED ACTION

Drawings

1 . Figure 1 should be designated by a legend such as -Prior Art- because only

that which is old is illustrated. See MPEP § 608.02(g).

2. The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5)

because they do not include the following reference sign(s) mentioned in the

description: Page 4, line 5: reference sign "100".

3. The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5)

because they include the following reference sign(s) not mentioned in the description:

Fig. 1, reference sign "102" and "CB".

A proposed drawing correction, corrected drawings, or amendment to the

specification to add the reference sign(s) in the description, are required in reply to the

Office action to avoid abandonment of the application. The objection to the drawings will

not be held in abeyance.

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set

forth in section 102 of this title, if the differences betweenthe subject matter sought to be patented and

the prior art are such that the subject matter as a whole would have been obvious at the time the

invention was made to a person having ordinary skill in the art to which said subject matter pertains.

Patentability shall not be negatived by the manner in which the invention was made.

5. Claims 1-2, 6-21 are rejected under 35 U.S.C. 103(a) as being unpatentable over

Claim Rejections - 35 USC § 103

Borg et al. (U.S. Patent 6,476,864) in view of Fossum et al. (U.S. Patent 5,949,483).
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Regarding claim 1, Borg et al. discloses in Figs. 3B and 7 a signal chain

for an image sensor, comprising: a plurality of photo sensing elements (10); a

plurality of pixel readout circuits, wherein the output of the pixel readout circuit

will be measure with respect to a reference signal (88); and an amplifier (230)

configured to receive the reference signal (88), and to supply the reference signal

to the plurality of pixel readout circuits during computation of the difference

signal, where the amplifier (230) amplifies the difference signal when the

computation is completed (col. 6, lines 39-43; col. 6, line 61 - col. 7, line 3).

However, Borg et al. fails to disclose the details of the pixel readout circuits.

Therefore, Borg et al. does not teach that each pixel readout circuit operates to

receive a charge-induced signal and a reset signal from a photo sensing

element, in order to compute a difference signal between the charge-induced

signal and the reset signal, the difference signal being measured with respect to

the a reference signal.

Referring to the Fossum et al. reference, Fossum et al. discloses in Fig.

3A a signal chain for an image sensor, comprising: a plurality of photo sensing

elements (10); and a plurality of pixel readout circuits (70), each pixel readout

circuit (70) operating to receive a charge-induced signal and a reset signal from a

photo sensing element (10), and to compute a difference signal between the

charge-induced signal and the reset signal (col. 6, line 54 - col. 7, line 27).

Therefore, it would have been obvious to one of ordinary skill in the art at

the time the invention was made to have combined the teachings of Fossum et
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al. with Borg et al. in order to obtain an output signal from the pixel readout that

minimizes the effects of kTC noise.

Regarding claim 2, Borg et al. discloses in Fig. 3B a signal chain, further

comprising: a plurality of A-to-D converters operating to alternately convert the

amplified difference signal (col. 6, line 61 - col. 7, line 3).

Regarding claim 6, Fossum et al. discloses in Fig. 3B a signal chain,

further comprising: a multiplexer configured to sequentially output saved

difference signals (col. 9, line 59 -col. 10, line 11). Fossum etal. does not teach

that the multiplexer outputs saved in the latch. However, this would be obvious if

the multiplexer was positioned at the output of an A-to-D converter since most

converters contain latches. Furthermore, Borg et al. teaches placing a

multiplexer after an A-to-D converter (col. 6, line 66 - col. 7, line 3).

Regarding claim 7, Borg et al. discloses in Fig. 3B a signal chain, wherein

the plurality of photo sensing elements (10) is a pixel array in columns of pixels.

Regarding claim 8, Fossum et al. discloses in Fig. 3A a signal chain,

wherein each pixel readout circuit (70) includes at least two capacitive elements

(CS, CR, and 116), one to hold pixel reset value (CR), and another to compute

and store the difference signal between the charge-induced signal and the reset

signal (116) (col. 6, line 54 -col. 7, line 27).

Regarding claim 9, Borg et al. discloses a signal chain, wherein the

amplifier includes a feedback switch operating to provide the reference signal,
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received at a negative input to the amplifier, to each pixel readout circuit through

a feedback (col. 10, lines 61-65).

Regarding claim 10, Fossum et al. discloses a signal chain, wherein each

pixel readout circuit includes a column select switch (220) to connect selected

column pixel readout to the amplifier (col. 6, line 60-63).

Regarding claim 11, Fossum et al. discloses a signal chain, wherein the

column select switch (220) is a MOSFET transistor (col. 6, lines 60-63).

However, Fossum et al. fails to teach that the MOSFET is a p-channel MOSFET.

Official Notice is taken that both the concept and the advantages of a p-channel

MOSFET are both well known and expected in the art.

Regarding claim 12, Fossum et al. discloses a signal chain, wherein each

pixel readout circuit includes a sample and hold switch (116) to sequentially read

the charge-induced signal and the reset signal.

Regarding claim 13, Fossum et al. discloses a signal chain, wherein the

sample and hold switch (116) is a MOSFET transistor (col. 6, line 54 - col. 7, line

27). However, Fossum et al. fails to teach that the MOSFET is an n-channel

MOSFET. Official Notice is taken that both the concept and the advantages of

an n-channel MOSFET are both well known and expected in the art.

Regarding claim 14, Borg et al. discloses in Fig. 7 a signal chain, further

comprising: a sample and hold circuit (142) coupled to the reference signal, the

sample and hold circuit operating to provide a stable reference signal (col. 1 1

,

lines 15-17).
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Regarding claim 15, Borg et al. discloses in Fig. 5 a signal chain, wherein

the signal smoothing circuit includes: a reference signal generator (88) operating

to generate the reference signal (88); at least one switch (84) configured to

sample and hold the reference signal (88) at a certain level; and a capacitor (82)

coupled to at least one switch, the capacitor (82) operating to hold the sampled

value at the certain level (col. 8, lines 64-66).

Regarding claim 16, Borg et al. in view of Fossum et al. differs from claim

16 in that claim 16 further requires the reference voltage generator to include a

voltage divider resistor network. However, Official Notice is taken that both the

concept and the advantages of using a voltage divider resistor network to provide

a reference voltage generator is well known and expected in the art. Therefore, it

would have been obvious to one of ordinary skill in the art at the time the

invention was made to have used a voltage divider resistor network as a

reference voltage generator because the resistor voltage divider is used to

supply a voltage different from that of an available battery or power supply.

Regarding claim 17, Borg et al. fails to disclose in Fig. 5 that the switch

(84) includes a MOSFET transistor. However, official notice is taken that both

the concept and advantages of using a MOSFET transistor is well known and

expected in the art. Therefore, it would have been obvious to use a MOSFET

transistor for the switch (84) as disclosed by Borg et al.

Regarding claim 18, Borg et al. discloses an image sensor output circuit,

comprising: a pixel array (280) having a series of pixels, and operating to receive
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optical data and convert the optical data into electrical signals; readout circuits

that will later compare their outputs with a reference signal (88); an amplifier

(230) configured to provide the reference signal (88) while the readout circuit is

reading the electrical signal, and to provide amplification of the referenced

electrical signals when the reading is done; and at least one A-to-D converter

(220) operating to provide conversion of the amplified electrical signal (col. 6,

lines 39-43; col. 6, line 61 - col. 7, line 3). However, Borg et al. fails to disclose

the details of the pixel readout circuits.

Referring to the Fossum et al. reference, Fossum et al. discloses an

image sensor output circuit, comprising: a pixel array; and readout circuits (70)

configured to read the electrical signals from the series of pixels (10) (col. 6, line

54 -col. 7, line 27).

Therefore, it would have been obvious to one of ordinary skill in the art at

the time the invention was made to have combined the teachings of Fossum et

al. with Borg et al. in order to provide a readout circuit that reads the electrical

signals from the signals and compares them to a reference signal to eliminate

noise components.

Regarding claim 19, Borg et al. discloses in Fig. 3B an image sensor

output circuit, wherein at least one A-to-D converter (220) includes first and

second A-to-D converters (220), the first A-to-D converter converting the

reference electrical signal while the second A-to-D converter is sampling a next

reference electrical signal (col. 6, line 66 - col. 7, line 3).
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Regarding claim 20, Fossum et al. discloses in Fig. 3B an image sensor

output circuit, further comprising: a multiplexer configured to sequentially output

converted signals (col. 9, line 59 -col. 10, line 11).

Regarding claim 21, Borg et al. discloses an image sensor comprising: a

pixel array (280) having a plurality of pixels (10); a plurality of pixel readout

circuits, wherein the output of the pixel readout circuit will be measure with

respect to a reference signal (88); an amplifier (230) coupled to each pixel

readout circuit, the amplifier (230) configured to supply the reference signal (88)

during computation of the difference signal, and to amplify the difference signal

when the computation is done; a pixel array addressing circuit (210) configured

to select a group of pixels in the pixel array (280) to readout; and a controller

(200) coupled to the pixel array addressing circuit (210), and operating to provide

selection control to the pixel array addressing circuit (210) (col. 6, lines 39-43;

col. 6, line 61 - col. 7, line 3). However, Borg et al. fails to disclose the details of

the pixel readout circuits. Therefore, Borg et al. does not teach that each pixel

readout circuit operates to receive a charge-induced signal and a reset signal

from a pixel of the pixel array, and to compute a difference signal between the

charge-induced signal and the reset signal, the difference signal being measured

with respect to a reference signal.

Referring to the Fossum et al. reference, Fossum et al. discloses in Fig.

3A an image sensor, comprising: a pixel array having a plurality of pixels (10);

and a plurality of pixel readout circuits (70), each pixel readout circuit (70)
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operating to receive a charge-induced signal and a reset signal from a pixel (10)

of the pixel array, and to compute a difference signal between the charge-

induced signal and the reset signal (col. 6, line 54 - col. 7, line 27).

Therefore, it would have been obvious to one of ordinary skill in the art at

the time the invention was made to have combined the teachings of Fossum et

al. with Borg et al. in order to obtain an output signal from the pixel readout that

minimizes the effects of kTC noise.

6. Claims 3-5 are rejected under 35 U.S.C. 103(a) as being unpatentable over Borg

et al. in view of Fossum et al. as applied to claims 1 and 2 above, and further in view of

Pezzini etal. (U.S. Patent 6,124,821).

Regarding claim 3, Borg et al. in view of Fossum et al. differs from claim 3

in that claim 3 further requires the signal chain, wherein each of the plurality of A-

to-D converters include a binary-scaled capacitor network capable of sampling

and converting the reference signal to a digital value.

Referring to the Pezzini et al. reference, Pezzini et al. discloses a binary-

scaled capacitor network for an A-to-D converter capable of sampling and

converting the reference signal to a digital value (col. 2, lines 23-37; and col. 4,

lines 36-46).

Therefore, it would have been obvious to one of ordinary skill in the art at

the time the invention was made to have combined the teachings of Pezzini et al.

with Borg et al. in view of Fossum et al. in order to provide an analog-to-digital
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converter that would convert an analog signal to a digital signal using binary

code.

Regarding claim 4, Borg et al. differs from claim 4 in that claim 4 further

requires the plurality of A-to-D converters to include a latch to save the converted

difference signal. However, Borg et al. discloses a plurality of A-to-D converters

in Fig. 3B, but does not show the details of them. Official Notice is taken that

both the concept and the advantages of the A-to-D converters including a latch to

save the converted difference signal are well known and expected in the art.

Furthermore, this concept would have been obvious because most A-to-D

converters comprise a comparator, which often include latches built inside them.

Regarding claim 5
f
Borg et al. discloses in Fig. 3B a signal chain, wherein

the plurality of A-to-D converters (220) include: a first A-to-D converter arranged

into a first configuration operating to convert the amplified difference signal in a

particular cycle; and a second A-to-D converter arranged into a second

configuration operating to sample a next amplified difference signal into the

binary scaled capacitor network (as disclosed by Pezzini et al.) in the particular

cycle, wherein the first and the second A-to-D converters switch configurations in

a cycle after the particular cycle (col. 6, line 61 - col. 7, line 3).

Conclusion

7. The prior art made of record and not relied upon is considered pertinent to

applicant's disclosure.
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a. Cotter et al. (U.S. Patent 5,852,41 5) discloses an A-to-D converter with a

binary-scaled capacitor network.

b. Chou (U.S. Patent 6,201 ,572) discloses a readout circuit for an active

pixel sensor.

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Heather R Long whose telephone number is 703-305-

0681 . The examiner can normally be reached on Mon. - Thurs.: 7:00 am - 4:30 pm, and

every other Fri.: 7:00 am - 3:30 pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's

supervisor, Andrew Christensen can be reached on (703) 308-9644. The fax phone

number for the organization where this application or proceeding is assigned is 703-

872-9306.

Information regarding the status of an application may be obtained from the

Patent Application Information Retrieval (PAIR) system. Status information for

published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should

you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free).
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March 22, 2004


